Porcine cysticercosis is a serious zoonosis in resource poor countries.
Introduction
Cysticercosis, which is caused by the tapeworm Taenia solium (syn.
Cysticercus cellulosae), is an important animal and public health concern worldwide and remains a neglected zoonosis. solium ('measly pork'), the condition is known as taeniosis (3) . Globally, huge economic losses have been reported due to the occurrence of taeniosis and cysticercosis in humans and pigs (4, 5) .
The presence of scavenging/stray pigs and lack of sewage disposal in urban slums make it a serious zoonosis in India (6, 7) and illegal and uninspected slaughtering of pigs perpetuates the transmission cycle (8) . Human neurocysticercosis is considered to be an emerging disease and one of the principal causes of epilepsy in India (9, 10) .
Molecular analysis of the three species of zoonotic Taenia has divulged that T. solium is phylogenetically distant from the other two, and that T. saginata and T. asiatica are sister species (11, 12 
Material and methods

Post-mortem examination and collection of samples
DNA extraction
The surrounding host tissue was trimmed from the T. solium cysts.
The whole cyst was homogenised with a sterile glass mortar and pestle and DNA was extracted from 30 mg of the cyst material using a
HiPurA mammalian genomic purification spin kit (Himedia) as per the manufacturer's instructions. The eluted DNA was stored at -20°C until further use.
Oligonucleotide primers
Taenia solium-specific oligonucleotide primers (19, 20, 21, 22) used in the analysis were adopted from already published sequences (Table I) and were synthesised by Genaxy Pvt. Ltd.
Polymerase chain reaction amplification
The incubation was carried out in a Master Cycler Pro (Eppendorf, T- Echinococcus granulosus, T. hydatigena cysts, non-infected skeletal muscle from pork, DNA extraction control and no template control were used as negative controls.
Sequencing and phylogenetic analysis
Polymerase chain reaction amplification products (using JB3 and JB4.5 primers against cytochrome oxidase 1 gene) were cut from agarose gels and purified using the QIAquick Bank accession number AB461420.1) were used as an outgroup.
Distance-based analyses were conducted and trees constructed using the neighbour-joining algorithm and Mega 5.0 software.
Detection limits of primers
Detection limits were evaluated for three sets of primers: TBR-3 and TBR-6 primers for the large subunit rRNA gene, JB3 and JB4.5
primers for the cytochrome oxidase 1 gene, and NAP 9 and 4S primers for the internal transcribed spacer 1 gene. Tenfold serial dilutions of sample DNA (100 ng/μl) were prepared in elution buffer and final concentrations made to 10 ng, 1 ng, 100 pg, 10 pg and 1 pg.
These were subsequently amplified to determine the detection limits of these primers. The primers from the large subunit rRNA gene, cytochrome oxidase 1 gene and internal transcribed spacer 1 gene were selected because these sequences have been successfully used to detect strain variations.
Statistical analysis
The authors calculated sample size to estimate the disease prevalence with a high degree of precision by taking into account input values for sensitivity and specificity of meat inspection using Survey Toolbox (29) . Apparent prevalence was estimated with a 95% confidence interval (CI) using Epi Tools software (30) . A chi square test was used to compare the proportions of positive pigs for farm and scavenging pigs.
Results
Prevalence of porcine cysticercosis
In the present study, an apparent prevalence of 4.23% (95% CI 2.8- None of the primer sets yielded PCR products from the negative controls in this study.
Phylogenetic analysis
The phylogenetic tree based on the alignment of partial cytochrome oxidase 1 sequences indicated that all positive samples were found to be clustered with the T. solium Asian genotype (Fig. 1) . The analysis did not indicate the presence of T. asiatica in Indian pigs.
Detection limits of primers
The TBR-3 and TBR-6 primers for the large subunit rRNA gene and the JB3 and JB4.5 primers for the cytochrome oxidase 1 gene were found to be more sensitive (10 pg/µl) than the NAP 9 and 4S primers for the internal transcribed spacer 1 gene (1 ng/µl) for molecular detection of T. solium cysticercosis.
Discussion
Estimation of the prevalence of cysticercosis using routine meat inspection has certain disadvantages. As per the published scientific literature, meat inspection is almost 100% specific but has a low sensitivity of 38-50% (17, 31) and often fails to detect lightly infected animals. In India, conventional studies carried out in the past indicated a disease prevalence ranging between 3% and 15% (9, 32, 33, 34) .
The highest prevalence of the disease was reported in areas where more than 50% of households had no latrines and where most households allowed their pigs to roam freely (35) . The higher prevalence in stray/scavenging pigs in the present study is most likely attributed to the fact that these pigs had freer access to potentially 
T. solium from East African countries (36). Although T. asiatica and
T. solium (African/Latin American genotype) were not detected in the present study, the sample size was not sufficient to demonstrate disease freedom at a minimum expected prevalence of 1%, given the meat inspection sensitivity and specificity estimates used in this study (17) . Further studies must be carried out to demonstrate freedom from T. solium (African/Latin American genotype) and T. asiatica.
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